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Art Unit: 2871 

DETAILED ACTION 
Response to Arguments 

Applicant's arguments with respect to claims 1-68 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 4-5 10-11, 21-22, 24-27, 39-40, 49-50, 53-54, 57-62, and 65-68 are 

rejected under 35 U.S.C. 103(a) as being obvious over Sasaki et al US Publication 

No 2001/0004281 in view of von Gutfeld 6055035 and further in view of Ishida 

6476899. 

Regarding claims 1-2, 4-5 and 49-50, and 65-68, Sasaki teaches a 
manufacturing method of a liquid crystal display device comprising: forming a seal 
material that surrounds a pixel area (display area see abstract) on a first substrate (fig. 
7 step A2 and see abstract (c)); forming a seal material on the second substrate (A2); 
discharging a plurality of droplets containing a liquid crystal only on a region of the first 
substrate (fig. 7 step A3 and also see abstract (e) ), the region surrounded by the seal 
material; pasting the first substrate and the second substrate (A5 and abstract (f)); and 
dividing the pasted pair of first and second substrates (A7). Sasaki fails to teach 
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discharging a plurality of droplets by inkjet and under reduced pressure, however von 
Gutfeld teaches discharge of a liquid crystal layer by inkjet that greatly enhances 
throughput of fabrication of panels (see abstract and fig. 3-4 and column 3 lines 18-21). 
Von Gutfield also discloses dropping can occur in a vacuum to gain additional 
cleanliness (see column 4 lines 24-25). Therefore, at the time of the invention, it would 
have been obvious to one of ordinary skill in the art to use an ink-jet nozzle for 
discharge under a vacuum to gain high throughput production of LC panels and improve 
cleanliness. The references fail to teach discharging the seal material by ink-jet 
however, Ishida teaches resin sealing members that are disposed by ink-jet (see 
column 8 lines 22-42). It would have been obvious to one of ordinary skill in the art to 
dispense the seal material by inkjet to gain high accuracy discharge as in liquid crystal 
and also allow for seal material dispensing without the requirement for additional 
hardware. Regarding claims 4-5, and 49-50, Sasaki fails to teach dropping the liquid 
crystal is discharged from a plurality of moving nozzles. Von Gutfield teaches 
discharges dropping from a plurality of nozzles that scan across (move) to allow for 
dropping across multiple panels (see column 6 lines 4-14) to provide a requisite amount 
of liquid crystal (see column 5 lines 59-63). Therefore, at the time of the invention, it 
would have been obvious to one of ordinary skill in the art to drop LC via a plurality of 
moving nozzles to drop across multiple panels while providing a requisite amount of 
liquid crystal for each. 

Regarding claims 10-11, and 53-54, Sasaki teaches pasting occurring under 
reduced pressure (step f). 
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Regarding claims 21-22 and 57-58, Sasaki teaches liquid crystal applied 
intermittently which is interpreted as separate droplets (see abstract (e)). 

Regarding claims 24-25 and 59-60, the American Heritage College Dictionary 
defines continuous as uninterrupted in time, sequence, substance or extent. There 
since the dropping is uninterrupted in sequence it is considered continuous since no 
other steps occur during dropping (see abstract (e)). Also claims 24 and 25 depend on 
claims 1 and 2 which recite the limitation "plurality of droplets" which further support this 
interpretation. 

Regarding claims 26-27, 61-62, the reference teaches the LCD being an active 
matrix display (see [0176] "active elements"). 

Regarding claims 39-40 and 42, the reference teaches a liquid crystal display 
incorporated in a "display device" as a liquid crystal display which is a "display device." 

Claims 36-38 are rejected under 35 U.S.C. 103(a) as being obvious over 
Sasaki etal US Publication No 2001/0004281 in view of US Patent No. Niiya 
6831725. 

Regarding claim 36, the reference teaches a liquid crystal display device, 
comprising: a pair of substrates (fig. 8B elements 1 and 2) which are pasted together 
with a first seal material (13) that surrounds a pixel area (display area see abstract) and 
a second seal material (12) that surrounds the first seal material; a liquid crystal (16) 
retained in a region surrounded by the first seal material. Sasaki omits a filler material 
including a resin formed between first and second seals however Niiya teaches a 
spacer formed of resin material (see fig. 6 element 3) between two seals (4) that 
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facilitate bonding between substrates of varying thermal expansion coefficients. Niiya 
discloses this is particularly applied when using plastic substrates (see column 1 lines 
59- column 2 line 17 and column 3 lines 14-20). Therefore, at the time of the invention, 
it would have been obvious to one of ordinary skill in the art to apply a resin spacer to 
facilitate bonding between plastic substrates. 

Regarding claim 37, the primary reference shows the first and second seals 
have closed patterns (see fig. 8B, 13 and 12). 

Regarding claim 38, Sasaki explicitly teaches all the limitations of claim 38 
except a driver circuit between the first seal material and the second material, however, 
Sasaki discloses typical or conventional LCDs that have driver circuit disposed outside 
of a primary seal (first seal) (see [0017]) on a first substrate, which places it in between 
the primary and secondary seals. Conventionality has associated benefits as easy and 
well-developed implementation. Therefore, at the time of the invention, it would have 
been obvious to one of ordinary skill in the art to place the driver circuitry between first 
and second seals because of its well-developed implementation. 

Claims 7, 8, and 51-52 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sasaki in view of von Gutfield in view of Ishida in view of 
Nishiguchi et al US Patent No 6226067. 

Regarding claims 7-8 and 51-52, Sasaki and von Gutfield disclose all the 
limitations of claims 7-8 and 51-52 except a heating step during liquid crystal 
discharging. Nishiguchi discloses heating of the first substrate during dropping to 
facilitate a state of equilibrium (stability) in the liquid crystal (see column 18 lines 1-15). 
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Therefore, at the time of the invention, it would have been obvious to one of ordinary 
skill in the art to heat the substrate to enhance stability in the liquid crystal. 

Claims 13-14 and 55-56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sasaki in view of von Gutfield in view of Ishida in view of Inoue 
et al US Publication No 2003/0090609. 

Regarding claims 13-14, and 55-56, Sasaki and von Gutfield disclose all the 
limitations of claims 13-14 and 55-56 except, the liquid crystal droplets over a pixel 
electrode under reduced pressure. Inoue discloses use of dropping liquid crystal under 
a vacuum to form large array and opposing substrates in a short amount of time (see 
[01 12]). Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to expedite the transfer of liquid crystal to the substrates. 

Claims 15-16 and 18-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sasaki in view of von Gutfield in view of Ishida in view of Inoue 
and further in view of Inoueet al US Patent No 6639647. 

Regarding claims 15-16 and 18-19, Sasaki and von Gutfield disclose all the 
limitations of claims 1 5-1 6 and 18-19 except dropping of liquid crystal under a vacuum 
of 1x1 0 A 2 Pa to 2x1 0M Pa or 1 Pa to 5x1 0 A 4 Pa. Inoue discloses use of dropping liquid 
crystal under a vacuum to form large array and opposing substrates in a short amount 
of time (see [0112]). Therefore, at the time of the invention, it would have been obvious 
to one of ordinary skill in the art to drop the liquid crystals in a vacuum to form large 
array and opposing substrates in a short amount of time. 
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Inoutdiscloses that 100 Pa is can be achieved by rotary pumps or general 
purpose vacuum pumps and does not require a special type of pump (see column 6 
lines 37-60). Therefore, it would have been obvious to one of ordinary skill to drop 
liquid crystal in a pressure of 100 Pa which falls in both claimed ranges because this 
pressure is the lowest achievable without resorting to a special pumps. 

Claims 30-31 and 63-64 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sasaki in view of von Gutfield in view of Ishida in view of 
Yokono et al US Patent No 4773737 

Regarding claims 30-31 and 63-64, Sasaki and von Gutfield teach all the 
limitations of the claims except a passive matrix display. Yokono discloses that passive 
matrix displays only require a simple driving system (see column 4 line 33-39). 
Therefore, at the time of the invention, it would have been obvious to one of ordinary 
skill in the art to use a passive matrix display to achieve a simple driving system. 

Claims 43, 45, and 47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sasaki in view of von Gutfield in view of Ishida and further in 
view of Yamada 2002/0027636. 

Regarding claims 43, 45, and 47, the references teach all the limitations of 
claims 43, 45 and 47 except a plastic substrates. Yamada discloses use of a PET 
substrate that is flexible (see [0008] and [0094]). Therefore, at the time of the invention, 
it would have been obvious to one of ordinary skill in the art to use a plastic substrate to 
gain flexibility. 
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Claims 44, 46, and 48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sasaki in view of von Gutfield in view of Ishida and further in 
view of Tamatani 20010052959. 

The references teach all the limitations of claims 44, 46, and 48 except a filler 
material including a resin formed between first and second seals however Ishida 
teaches a spacer formed of resin material (see fig. 3A) between two seals to control gap 
between the substrates (see column 16 lines 37-40). Therefore, at the time of the 
invention, it would have been obvious to one of ordinary skill in the art to apply a resin 
spacer between the seal members to improve cell gap control. Ishida teaches ball-type 
spacers however Tamatani teaches columnar spacers can be precisely patterned 
[0039]. Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to apply a columnar spacer over a ball-type in order to gain a 
precisely patterned spacer. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phu Vu whose telephone number is (571)-272-1562. 
The examiner can normally be reached on 8AM-5PM M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571)-272-1787. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Phu Vu 

Examiner 

2871 
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